Enhanced expression of Pafah1b1 causes over-migration of cerebral cortical neurons into the marginal zone.
Mutations of PAFAH1B1 cause classical lissencephaly in humans. In addition, duplications and triplications of PAFAH1B1 are found in individuals with intellectual disability and other neurological disorders suggesting that proper brain development is highly sensitive to the PAFAH1B1 dosage. To examine the effect of PAFAH1B1 over-dosage in neural development, especially in migration of neurons and layer formation during cerebral cortical development, we overexpressed Pafah1b1 in migrating neurons in the mouse embryonic cortex using in utero electroporation. Enhanced expression of Pafah1b1 in radially-migrating neurons resulted in their over-migration into the marginal zone. Neurons that invaded the marginal zone were oriented abnormally. Layer distribution of Pafaha1b1-overexpressing neurons shifted more superficially than control neurons. Some of the Pafaha1b1-overexpressing future layer 4 neurons changed their positions to layers 2/3. Furthermore, they also changed their layer marker expression from layer 4 to layers 2/3. These results suggest that overexpression of Pafah1b1 affects the migration of neurons and disrupts layer formation in the developing cerebral cortex, and further support the idea that appropriate dosage of Pafah1b1 is crucial for the proper development of the brain.